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Description 

Background of the invention 

5 [0001] For many years, bronchial asthma was regarded as an abnormality of respiratory smooth muscle in which 
afflicted individuals experience the onset of bronchospasm as a consequence of overreactivity of the bronchial smooth 
muscle. Later, the bronchial mast cell was thought to play a critical role in the stimulation of bronchial smooth muscle 
by producing leukotriene C4 (the slow-reacting substance of anaphylaxis) and histamine, which cause contraction. 
However, over the past few years, a dramatic change in thinking regarding the pathophysiology of bronchial asthma 

10 has occurred and the involvement of eosinophilic leukocytes, or "eosinophils," in the inflammation of the airway has 
been 

[0002] Eosinophils are a type of leukocyte containing cytoplasmic granules that stain strongly with acidic dyes. Eosi- 
nophils have been associated with bronchial asthma since the early part of this century and they are characteristically 
found in large numbers in the lung tissue of patients dying of asthma (A.G. Ellis et al., J. Med. Sci. , 136 , 407 (1908)). 

is in the mid 1 970s, it was demonstrated that the severity of bronchial asthma can be related to the number of eosinophils 
in the peripheral blood of the patients (B.R. Horn et al., N. Engl. J. Med. , 292 , 1152 (1975)). Also around this time, 
studies of eosinophils had shown the presence of basic (cationic) granule proteins. One of the principal proteins as- 
sociated with eosinophil granules, the major basic protein (MBP), was so-named because, in the guinea pig, it com- 
prises more than 50% of the granule protein, is strongly basic (arginine-rich) ( and is proteinaceous (G.J. Gleich, J. 

20 Exp. Med. , 137 , 1 459 (1 973) ; T.L. Wasmoen et al., J. Biol. Chem ., 263 , 1 2559 (1 988)). MBP is toxic to worms (helminths) 
and mammalian cells, and causes damage to bronchial respiratory epithelium (G.J. Gleich et al., Adv. Immunol. , 39 , 
177 (1986)). For example, direct application of MBP to respiratory epithelium in concentrations as low as 10 ug/m! 
(7.1x10~ 7 M) causes ciliostasis and epithelial damage. This damage consists of desquamation of epithelial cells into 
the lumen of the respiratory tract, as well as frank disruption of epithelial cells. The effects of MBP are dose-related 

25 and higher doses cause damage more quickly and to a greater extent than lower doses (E. Frigas et al., Lab. Invest., 
42 , 35 (1980)). These effects are caused both by MBP from guinea pig eosinophils and from human eosinophils, and 
impact both guinea pig and human respiratory tissues (GJ. Gleich et al., J. Immunol. , 123 , 2925 (1979)). 
[0003] The findings that MBP causes ciliostasis, desquamation of respiratory epithelial cells, and damage to the 
respiratory epithelial cells are suggestive of the pathologic changes observed in bronchial asthma. In bronchial asthma, 

30 an exudate of eosinophils, normal and degenerating bronchial epithelial cells, and clumps of epithelial cells, referred 
to as Creola bodies, are present in the bronchial lumen. In the bronchial mucosa and submucosa, edema, separation 
and shedding of ciliated cells, and eosinophil infiltration are seen. Thus, the effects of the eosinophil granule MBP in 
vitro are similar to the pathology characteristic of bronchial asthma (M.S. Dunnili, J. Clin. Path. , 13 , 27 (1 960)). 
[0004] Because of this discovery, the levels of MBP in sputum of patients with bronchial asthma were measured to 

35 determine whether they were elevated and to what degree. Levels of MBP in sputum samples from 206 patients with 
various respiratory diseases were measured by radioimmunoassay. In 1 65 of these patients, MBP was not measurable 
or the concentrations of MBP were less than 0.1 u,g/ml. In these 165 patient, only one patient carried the diagnosis of 
asthma. Among 41 patients with sputum concentrations of MBP greater than 0.1 ng/ml, 28 were diagnosed as having 
asthma and in the remaining 13 patients, six had obstructive lung disease which is often confused with asthma. In 15 

40 patients hospitalized fortreatment of asthma, sputum MBP levels ranged from 0.5 (0.04x1 0* 6 M) to 93 \xg/m\ (6.6x1 0' 6 M) 
(geometric mean 7.1 u.g/ml, 0.51 x1 0" 6 M). Further, the levels of sputum MBP in these 1 5 patients declined during therapy 
with glucocorticoids (E. Frigas et al., Mayo Clinic. Proa , 56, 345 (1981)). These results indicated that MBP levels in 
the toxic range were present in the sputum of patients with asthma, that levels of sputum MBP were highest in acutely 
ill patients, and that sputum MBP levels decline after steroid therapy 

45 [0005] The possibility that MBP directly causes damage to bronchial epithelium was tested utilizing immunofluores- 
cence localization of MBP in lung tissues of patients dying of asthma (W. Filley et al., Lancet , 2, 11 (1982)). These 
results showed that the patients dying of asthma had the classical pathologic features of bronchial asthma with a 
thickened basement membrane zone, goblet cell hyperplasia, and peribronchial inflammatory infiltrates with eosi- 
nophils in the lamina propria. Examination of these same sections by immunofluorescence to localize MBP, revealed 

50 MBP deposition onto damaged bronchial epithelium. These results demonstrate that MBP was released from the eosi- 
nophil and was present in tissues at the site of damage. 

[0006] Subsequent studies extended these observations showing that not only MBP, but two of the other cationic 
eosinophil granule proteins, namely eosinophil peroxidase (EPO) and eosinophil cationic protein (ECP), have the ca- 
pacity to damage bronchial epithelium (S. Motojima et al., Am. Rev. Respir. Pis. , 139 , 801 (1989)). Analyses of the 
55 effect of MBP on respiratory epithelium showed that although MBP reduced the frequency of ciliary beating, its pre- 
dominant effect was to reduce the number of beating ciliated cells. The effect of MBP in causing cessation of ciliary 
beating was seen in respiratory epithelial cells in the epithelium itself as well as in axonemes (the contractile elements 
of the cilia)(A.T. Hastie et al., Am. Rev. Resp. Dis. t 135 , B45 (1 987)). 
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[0007] One of the signal abnormalities in bronchial asthma is bronchial hyperreactivity. Bronchial hyperreactivity is 
manifested in patients as a marked irritability of the respiratory tract to nonspecific stimuli including cold air, dust, and, 
in the laboratory, to inhaled methacholine. Indeed, this hyperreactivity is a diagnostic criterion for asthma (N.J. Gross 
et al., in Allergy. Principles and Practice , Vol. I., E. Middleton, Jr. et al., eds. (1988) at page 790). Analyses of MBP in 

5 the lung secretions of patients with asthma (obtained by lavage of the bronchi and alveoli) showed that MBP levels in 
lung fluids are correlated with bronchial hyperreactivity (AJ. Wardlaw et al.. Am. Rev. Resp. Pis. , 137 t 62 (1 9B8)). In 
cynomolgus monkeys, provocation of inflammation rich in eosinophils was associated with an increase in bronchial 
hyperreactivity and with the presence of MBP in lung secretions; both the numbers of eosinophils and the MBP con- 
centration were significantly correlated with bronchial hyperreactivity to methacholine (R.H. Gundel et al.. J. Appl. 

10 Physiol. , 68 779 (1 990)). 

[0008] At the molecular level, eosinaphii proliferation and differentiation are regulated by various cytokines, such as 
IL-3, IL-5 and GM-CSF. See O.S. Silberstein et al., Hematol. Oncol. Clin. North Am., 3, 511 (1 989). These cytokines, 
as well as IFN-y, have been shown to prolong survival of eosinophils in vitro by T. Valerius et al., J. Immunol. , 145 , 
2950 (1 990), and to augment eosinophil function (M.E. Rothenberg et al., J. Clin. Invest. , 81 1 986 (1 988); T, Fujisawa 

15 et al., J. Immunol. , 144 , 642 (1990); D.S. Silberstein et al., J. Immunol. , 137 , 3290 (1986)). Furthermore, IL-5 primes 
eosinophils for enhanced locomotor responses to chemotactic agents, such as platelet-activating-factor, leukotriene 
B4 ; and IL-8 (R. Sehmi et al., Blood , 79 , 2952 (1992)). Also, recent information indicates that IL-5 is present in the 
lung following allergen-induced pulmonary late allergic reactions (J.B. Sedgwick et al,, Am. Rev. Respir. Pis ., 144 , 
1274 (1991) and mRNAfor IL-5 is expressed in the bronchial epithelium of patients with asthma (Q. Hamid et al., J. 

20 Clin. Invest. , 87 , 1541 (1991)). These observations suggest that the inflammation associated with asthma is critically 
dependent on the presence of cytokines, especially IL-5, and recent data showing that antibodies to IL-5 block both 
antigen-induced eosinophilia and antigen-induced bronchial hyperreactivity support that view (P.J. Mauser et al., Am. 
Rev. Respir. Pis.. 145, A859 (1 992)). 

[0009] Glucocorticoids are the most useful class of drugs for treating many eosinophil-related disorders, including 
25 bronchial asthma (R.P. Schleimer et al. t Am. Rev. Respir. Pis. , 141 , 559 (1 990)). They produce eosinopenia in normal 
persons, decrease circulating eosinophils in patients with eosinophilia, and reduce eosinophil influx at inflammatory 
sites (J.H. Butterfield et al., In Antiinflammatory Steroid Action: Basic and Clinical Aspects , R.P. Schleimer et al., eds. t 
Academic Press, Inc. (1 989) at p. 151 . The mechanism of these effects is still uncertain. Lamas et al. in J. Immunol. , 
142 , 3978 (19B9) and J. Allergy Clin. Immunol. , 85 , 282 (1990) have reported that supernatants from human vascular 
so endothelial cells cultured with glucocorticoids had reduced eosinophil survival-enhancing activity in vitro. 

[0010] Recently, N. Wallen et al., J. Immunol. , 147 , 3940 (1991) reported the dose-dependent inhibition of lL-5-me- 
diated eosinophil survival by dexamethasone, methylprednisolone and hydrocortisone, and the inhibition of IL-3-, GM- 
CSF-, and IFN-y-mediated eosinophil survival by dexamethasone. Dexamethasone produced a dose-dependent in- 
crease in the EC 50 for IL-5-mediated viability enhancement. The relative eosinophil viability inhibitory potencies of the 
35 glucocorticoids tested correlated with previously described antiinflammatory potencies and with the affinities for the 
glucocorticoid receptor: dexamethasone > methylprednisolone > hydrocortisone. 

[0011] However, for many patients with asthma, glucocorticoids are the principal therapy and these patients may 
require glucocorticoid therapy for long periods of time, e.g., months to years. In fact, the disease can be characterized 
as one of chronic glucocorticoid toxicity, in that the toxicity of these steroids can cause severe morbidity and even 
40 mortality in the patients. Furthermore, cessation of glucocorticoid therapy leads to withdrawal symptoms, such as 
malaise and muscle pain. However, presently glucocorticoids are the only effective therapy for severe asthma, and 
are prescribed long-term despite their toxicity. 

[0012] The information discussed above pertains to bronchial asthma and the role of toxic eosinophil granule proteins 
exemplified by MBP in the pathophysiology of bronchial asthma. Evidence exists that these toxic proteins also con- 

45 tribute to the pathogenesis of diseases associated with eosinophil infiltration in the upper respiratory tract. For example, 
G.H. Ayars et al. in Am. Rev. Resp. Pis. , 140 , 125 (1 989), have reported that MBP is toxic to respiratory epithelium 
from the nose, and R Bascom et al., in J. Allergy Clin. Immunol. , 84, 33B (1 989) found that elevated MBP concentrations 
are present in nasal fluids following experimental hay fever. As reported by S.L. Harlin et al., J. Allergy Ctin. Immunol. , 
81 , 867 (1988), MBP is deposited on respiratory epithelium of the upper airway in association with damage to the 

so epithelium. Therefore, toxic eosinophil granule proteins may cause disease of the upper airway in the same manner 
as they likely do in the lower airway in the case of bronchial asthma. 

[0013] Finally, I.J. Udell et al., In Am. J. Ophthamol. , 92, 824 (1 981 ) reported that MBP is elevated in tears of patients 
with vernal conjunctivitis, a form of allergic inflammation of the eye, and S.O. Trocme et al., in Am. J. Ophthamol. , 108 , 
57(1 989) found that MBP is deposited into inflamed conjunctiva of such patients. Thus, evidence exists that MBP may 
55 act as a toxin to the conjunctiva. 

[0014] Therefore, a need exists for improved therapeutic methods to treat hypersensitivity diseases, such as bron- 
chial asthma, which are caused by. or aggravated by, eosinophils or the toxic proteins released by eosinophils. 
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Summary of the Invention 

[0015] The present invention provides the use of a topical anesthetic according to the present claims. The topical 
anesthetics useful in the present invention are believed to act directly or indirectly so as to prevent eosinophil accu- 
5 mulation and activation. It is believed that the topical anesthetic or salt thereof acts by counteracting the effects of 
eosinophil-active cytokines, such as IL-5, on eosinophils resident in the lungs of the human. 

[0016] A preferred embodiment is directed to a therapy for bronchial asthma, eosinophil-associated intranasal in- 
flammation, including nasal polyps, inflammation of the paranasal sinuses and allergic rhinitis, and eosinophil-associ- 
ated inflammation of the eye, such as vernal and allergic conjunctivitis. The present use involves counteracting or 

10 preventing the symptomologies caused by eosinophils at the site of inflammation by the local administration of effective 
amounts of one or more topical anesthetics to the afflicted or susceptible human. For example, the present invention 
provides a therapy for bronchial asthma and the other hypersensitivity diseases of the respiratory tract, by administra- 
tion by inhalation or insufflation of a topical anesthetic, such as lidocalne, bupiracaine, etidocaine, tetracaine and the 
like. The topical anesthetic in turn is able to inhibit the activity of eosinophil-active cytokines, such as IL-5, and thus to 

■is limit the negative effects of eosinophils on respiratory epithelium or other tissue. Topical administration of a topical 
anesthetic, e.g., in nosedrops or eyedrops, can relieve the symptoms of conditions due to eosinophil-associated in- 
flammation of the nasal passages or of the eye, such as allergic rhinitis or allergic conjunctivitis. 
[0017] Thus, the present invention also provides a kit comprising packaging material and a plurality of unit dosage 
forms of a topical anesthetic contained within said packaging material, as within an inhalor, nebulizer or metered dose 

20 inhaler, or dissolved in a liquid vehicle and contained in a bottle, said bottle optionally equipped with a cap comprising 
a dropper means or a spray means. Said packaging material also comprises instruction means, therein or attached 
thereto, instructing that one or more, e.g., about 1-4, of said unit dosage forms be administered to a human patient in 
order to treat bronchial asthma or one or more of the other hypersensitivity conditions discussed above. Said instruction 
means can be a printed label or package insert, a cassette tape, a video tape or a magnetic disk. 

25 [0018] The present invention is based upon our finding that bronchoalveolar lavage (BAL) fluid samples obtained 
from a number of patients with symptomatic asthma were able to decrease eosinophil viability, below the levels found 
for a control fluid This was surprising in view of the expectation that these fluid samples would contain high levels of 
eosinophil-associated cytokines, such as IL-5. The inhibitory factor was identified as lidocaine, which is widely em- 
ployed as a topical anesthetic in BAL fluids. As discussed below : lidocaine perse was able to inhibit eosinophil-active 

30 cytokines at concentrations equivalent to those present in the BAL fluids. Furthermore, this activity was confirmed for 
a number of other topical anesthetics of both the benzoate and carboxamide dass. Also, administration of lidocaine 
by inhalation was found to permit bronchia! asthma patients to reduce their dependence on prednisone, indicating that 
lidocaine can function as a glucocortico-mimetic agent in this context. 

35 Brief Description of Drawings 

[0019] Figure 1 is a graphical depiction of the time course of eosinophil viability inhibition effect by lidocaine. Culture 
medium was supplemented with recombinant human interleukin 5 (rhlL-5), 10 pg/ml, and the effects on eosinophil 
viability of lidocaine (0.25 mg/ml)(-), or medium control (Hybri-Care® (American Type Culture Collection, Rockville, 
40 MD) containing gentamicin, 50 u.g/ml and 10% defined calf serum (Hyclone Laboratories, Logan, UT)) (o) were tested 
by comparing viabilities at two and four days. 

[0020] Figure 2 is a graphical depiction of the effect of iidocaine on cytokine-mediated eosinophil survival. Lidocaine 
(0.25 mg/ml) (•) or medium control (o) was cultured with eosinophils (2.5 x 1 0 4 /well) and cytokines (rhlL-3) and rhlL- 
5), 10 and 100 pg/mt, rtiGM-CSF, 2 and 20 pg/ml, rhlFN-% 1 and 10 U/ml, in Hybri-Care medium, total volume was 
4 5 200 \i\ (rh = recombinant human, GM-CSF = granulocyte-macrophage colony-stimulating factor IFN-7^ gamma -inter- 
feron). After four days of culture, eosinophil viabilities were determined. 

[0021] Figure 3 Is a graphical depiction of the drug regimen of Patient A with respect to triamcinolone (Panel A), 
lidocaine (Panel B) and prednisone (Panel C). 

[0022] Figure 4 is a graphical depiction of the drug regimen of Patient B with respect to budesonide (Panel A), 
50 iidocaine (Panel B) and prednisone (Panel C). 

Detailed Description of the Invention 

Topical Anesthetics 

55 

[0023] Topical anesthetics, all of which are believed to be useful in the present invention, are an art-recognized class 
of drugs which temporarily interrupt mammalian nerve transmissions. They can generally be grouped into two chemical 
classifications structurally; the N-arylamides or carboxamides, such as lidocaine; and the aminoaikylbenzoates, such 
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as procaine, benoxinate and proparacaine. Preferred N-aryl amides comprise the N-tCy-C^aryl amides of amino- 
substituted (C r C 5 )carboxy1ic acids, e.g., N-[(mono- or di-(C t -C 4 )alkyl)phenyl]amides of aliphatic (CVCsJcarboxylic 
acids, which acids are preferably substituted with the moiety (R)(R 1 )N- wherein R and R 1 are each (C r C 5 )alkyl. For 
example, a preferred carboxylic acid can have the general formula (R)(R 1 )N(X)C0 2 H wherein R and R 1 are as defined 
5 above and X is a branched- or straight-chain (CpC^alkylene group such as 1 ,1 -ethylene, 1,2-ethylene, methylene, 
2,2-propylene, 1 ,3-propylene, and the like. Another preferred class of N-arylamides are the N-[(mono- or di-fC^C^) 
alkyl)phenyl]amides of 5- or 6-membered-heterocycloaliphatic carboxylic acids, which acids comprise one or two [{C r 
C 4 )aikyl-substituted]N atoms, i.e., N-butylpiperidine-2-carboxylic acid 

[0024] The aminoalkylbenzoates include esters between benzoic acids and alcohols of the general formula (R 4 )(R 5 ) 

10 N(X)OH, wherein X is as defined above, R 4 is H or (C r C 4 )alkyl, R 5 is (C r C 4 )alkyl or R 4 and R 5 taken together are a 
5- or 6-membered heterocycloaliphatic ring, optionally substituted by (C|-C3)alkyl or comprising an additional ring O- 
or N-atom. The benzoic acid moiety can be the moiety (R 2 )(R 3 )ArC0 2 H wherein Ar is an aromatic -C 6 H 3 - radical or 
"phenylene" and (phenylene) and each R 2 and R 3 is H, halo, preferably CI, (R 5 )(H)N-, H 2 N- or (C r C 5 )alkoxy. 
[0025] Useful topical anesthetics include lidocaine ((2-diethylamino)-N-{2,6-dimethylphenyl)acetamtde) {see Lofgren 

15 et al. (U.S. Patent No. 2,441 : 498), May & Baker (British Patent No. 706409) and J.F. Macfariane & Co. (British Patent 
No. 75B t 224)); bupivacaine (1-butyl-N-(2,6-dimethylphenyl)-2-piperidinecarboxyamide) (see Thuresson et al., (U.S. 
Patent No. 2,955,111) and Sterling Drug (British Patent Nos. 1,166,802 and 1,180,712)); mepivacaine (2-piperidine- 
carboxyamide, N-(2,6-dimethylphenyl)-1 -methyl) , chloroprocaine (4-amino-2-chlorobenzoic acid 2-{diethylamino)ethyl 
ester); procaine (4-aminobenzoic acid 2-(diethylamino)ethyl ester); etidocaine (N-(2,6-dimethylphenyl)-2-(ethylpro- 

20 pylamino)butanamide; see, Astra (German Patent No. 21 62744)); tetracaine (4-(butyiamino)benzoic acid 2-(dimethyl- 
aminoethyl est, see Shupe (U.S. Patent No. 3,272,700)); benoxinate (4-amino-3-butoxybenzoic acid 2-(diethylamino) 
ethyl ester (U.K. Patent No. 654,484)); proparacaine (3-amino-4-propoxybenzoic acid 2-{diethylamino)ethyl ester); 
dibucaine (3-butoxy-N-[2-(dtethylamino)ethyll-4-quinolinecarboxyamide; Miescher (U.S. Patent No. 1,825,623)); dy- 
clonine (1-(4-butoxyphenyl)-3-(1-piperidinyl-1-propanone)); isobucaine (1-propanol, 2-methyl-2-[(2-methylpropyl)ami- 

25 no]benzoate; meprylcaine ([(2-methyl)- (2-propylamino)propyl] benzoate); piperocatne ((2-methyl-piperidin-1-ylpropyl 
(benzoate)); prilocaine (N-(2-methylphenyl)-2-(propylamino)propanamide); propoxycaine (2-(diethylamino)ethyl-([2'- 
methyl-4'-amino]benzoate)); pyrrocaine (1-(pyrrolidin-1-yl)-N-(2 ! 6-dimethylphenyl)acetamide; butacaine (((3-dib- 
utylamino)propyl)-(2'-amionobenzoate)); cyclomethylcaine (((3-(2'-methylproperidine-1-yl))propyl)-[4 , -cyctohexyloxy- 
benzoate]); dimethyisoquin, diperodon, hexylcaine ({[(2-cyclohexylamino)(1-methyl)]ethy!)(benzoate); proparacaine (( 

30 (2-diethylamino)ethyl) [(4'-propyloxyl-3'-amino)benzoate]); cocaine and its analogs (see, F.I. Carroll et al., J. Med. 
Chem. , 34, 271 9 (1 991 ); Eur. J. Pharmacol. , 184 , 329 (1 990); and the pharmaceutical^ acceptable salts thereof. Pre- 
ferred salts include the amine addition salts of inorganic and organic acids, e.g., the hydrochloride, hydrobromide, 
sulfate, oxalate, fumarate, citrate, malate, propionate and phosphate salts. The hydrochloride and sulfate salts are 
preferred for use in the present invention. 

35 [0026] These topical anesthetics and the salts thereof are discussed in detail in Remington's Pharmaceutical Sci- 
ences , A. Osol, ed., Mack Pub. Co., Easton, PA (16th ed. 1980), and in The Merck Index (11th ed. 1989). 

Administration and Dosages 

40 [0027] While it is possible that, for use in therapy, the topical anesthetics or their salts may be administered as the 
pure dry chemicals; as by inhalation of a fine powder via an insufflator, It is preferable to present the active ingredient 
as a pharmaceutical formulation comprising one or more topical anesthetics, or pharmaceutically acceptable salts 
thereof, together with one or more pharmaceutically acceptable carriers therefor and, optionally, other therapeutic and/ 
or prophylactic ingredients. The carrier(s) must be 'acceptable' in the sense of being compatible with the other ingre- 
ss dients of the formulation and not deleterious to the recipient thereof. 

[0028] Pharmaceutical formulations include those suitable for administration by inhalation or insufflation or for nasal, 
intraocular or other topical (including buccal and sub-lingual) administration. The formulations may, where appropriate, 
be conveniently presented in discrete dosage units and may be prepared by any of the methods well known in the art 
of pharmacy. All methods include the step of bringing into association the active compound with liquid carriers or finely 
so divided solid carriers or both. 

[0029] For administration to the upper (nasal) or lower respiratory tract by inhalation, the compounds according to 
the invention are conveniently delivered from an insufflator, nebulizer or a pressurized pack or other convenient means 
of delivering an aerosol spray. Pressurized packs may comprise a suitable propellant such as dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane. carbon dioxide or other suitable gas. In the case of a pressurized 
55 aerosol, the dosage unit may be determined by providing a valve to deliver a metered amount. 

[0030] Alternatively, for administration by inhalation or insufflation, the compounds according to the invention may 
take the form of a dry powder composition, for example, a powder mix of the compound and a suitable powder base 
such as lactose or starch. The powder composition may be presented in unit dosage form In, for example, capsules 
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or cartridges or, e.g., gelatin or blister packs from which the powder may be administered with the aid of an inhalator, 
insufflator or a mete red -dose inhaler. 

[0031] For intra-nasal administration, the compounds of the invention may be administered via nose drops, a liquid 
spray, such as via a plastic bottle atomizer or metered-dose inhaler. Typical of atomizers are the Mistometer (Wintrop) 

s and the Medihaler (Riker). 

[0032] Drops, such as eye drops or nose drops, may be formulated with an aqueous or non-aqueous base also 
comprising one or more dispersing agents, solubilizing agents or suspending agents. Liquid sprays are conveniently 
delivered from pressurized packs. Drops can be delivered via a simple eye dropper-capped bottle, or via a plastic bottle 
adapted to deliver liquid contents dropwise, via a specially shaped closure. 

10 [0033] For topical administration to the eye, nasal membranes or to the skin, the compounds according to the inven- 
tion may be formulated as ointments, creams or lotions, or as a transdermal patch or intraocular insert. Ointments and 
creams may, for example, be formulated with an aqueous or oily base with the addition of suitable thickening and/or 
gelling agents. Lotions may be formulated with an aqueous or oily base and will in general also contain one or more 
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents. 

15 [0034] Formulations suitable for topical administration in the mouth or throat include lozenges comprising active 
ingredient in a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient in 
an inert base such as gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient 
in a suitable liquid carrier. 

[0035] When desired, the above-described formulations adapted to give sustained release of the active ingredient 
20 may be employed, e.g., by combination with certain hydrophilic polymer matrices. 

[0036] The pharmaceutical compositions also contain other active ingredients such as antimicrobial agents, or pre- 
servatives. 

[0037] The compounds of the invention may also be used in combination with other therapeutic agents, for example, 
bronchodilators or anti-inflammatory agents. 

25 [0038] It will be further appreciated that the amount of a compound of the invention required for use in treatment will 
vary not only with the particular compound selected but also with the route of administration, the nature of the condition 
being treated and the age and condition of the patient and will be ultimately at the discretion of the attendant physician 
or veterinarian. In general, however, a suitable unit dose for counteracting respiratory tract symptomology will deliver 
from about 0,05 to about 10-15 mgflcg, ©9-, from about 0.10 to about 5.0 mg/kg of body weight per day. 

30 [0039] The desired dose may conveniently be presented In a single dose or as divided doses administered at ap- 
propriate intervals, for example, as two, three, four or more sub-doses per day. The sub-dose itself may be further 
divided, e.g. into a number of discrete loosely spaced administrations; such as multiple inhalations from an insufflator 
or by application of a plurality of drops into the eye or nose. 

[0040] The invention will be further described by reference to the following detailed Example. 

35 

Example 1 - Inhibition of IL-5-Mediated Eosinophil Survival by Lidocaine 

A. Eosinophil Purification 

40 [0041] Eosinophils were purified from human peripheral blood, as previously described by T. Fujisawa et al., J. Im- 
munol. , 144 , 642 (1990). Briefly, heparinized (1 0 U/ml) venous blood was obtained from normal volunteers or patients 
with mild asthma or hay fever and sedimented with 6% dextran in 0.9% NaCI (Gentran 70) (Travenol Laboratories, 
Deerfield, IL) at 5:1 (v/v) ratio for 45 minutes at 37°C. The buffer coat was collected and washed twice in Pipes buffer 
(25 mM piperazine-N.N^bisp-ethanesulfonic acid]), 110 mM NaCI, 5 mM KCI, 25 mM NaOH, 5.4 mM glucose, pH 7.4) 

4 5 with 50 Uyml DNase (Sigma Chemical Co., St. Louts, MO). The ceils were suspended in 2.4 ml of Percoll (Sigma), 
density 1.070 g/ml, with 5% heat-inactivated defined calf serum (DCS) (Hyclone Laboratories, Logan, UT) and over- 
layered on a discontinuous Percoll gradient consisting of the following densities (g/ml): 1 .080, 1 .085, 1 .090, 1 .100, and 
1 .120. The osmolarity of Percoll ranged from 290 to 315 mOsm/kg and the pH was 7.4. Cells were centrifugated through 
the gradient at 1 ,500 g in a JA-20 fixed angle rotor on a Beckman J2-21 centrifuge at 4°C for 45 minutes. Fractions 

so were collected and eosinophil numbers were determined utilizing Randolph's stain. Eosinophii-rich fractions were 
pooled, washed twice in Pipes buffer with 1% DCS, and used for experiments immediately. The eosinophil preparations 
were > 80% pure and > 98% viable, as determined by Randolph's stain and by trypan blue exclusion, respectively. 
The contaminating cells were neutrophils. There was no contamination by lymphocytes or monocytes. 

55 B, Eosinophil Survival Assay 

[0042] Eosinophils were cultured at 37°C and 5% C0 2 in 200 \i\ Hydri-Care medium containing gentamicin and 1 0% 
DCS in 90-welL flat-bottom tissue culture plates at a cell concentration of 2.5 x 10 5 /ml or 1,25 x 10 5 cells/ml. No 
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difference in viability was observed at these two cell concentrations. Viability was determined at day 4 for all experiments 
unless otherwise specified. A Neubauer hemacytometer (C.A. Hausser & Son; Philadelphia, PA) and fluorescence 
microscopy were used to count live cells, stained green with fluorescein diacetate (B. Rotman et al., PNAS USA , 55 , 
134 (1966)), and dead cells, stained red with propidium iodide (G.R Pullen et al., J. Immunol. Methods , 43 , B7 (1981)). 
5 Viability was calculated by the formula: viability, % = (live cells)/(tive cells + dead cells)) x 1 00%. Each experiment was 
performed in duplicate and all results represent three or more experiments. 

C. Cytokine-mediated Eosinophil Survival and Effects of Topical Anesthetics 

10 [0043] As reported by N. Wallen et al., J. Immunol. , 147 , 3940 (1991), the responses of eosinophil survival to in- 
creasing concentrations of IL-5, IL-3, GM-CSF and IFN^ywere determined. For determination of the effect of (idocaine 
and other topical anesthetics on cytokine-mediated survival, eosinophils were cultured in the presence of specified 
cytokine and topical anesthetic concentrations, and viability in the presence of the test anesthetic was compared to 
viability in cytokine-enriched medium alone. Anesthetics were dissolved in 0.15 M NaCI, stored at -20°C, and diluted 

is in medium just before use; thus, 0.15 M NaCI was used as a control for each experiment. The effects of the anesthetics 
and the vehicle control on cytokine-mediated viability were tested. Inhibition of viability was determined by the formula: 
inhibition, % = (V med - y asx )N metl x 100%, where V mod = viability in cytokine-enriched medium alone and V^ = viability 
at the specified anesthetic and cytokine concentrations. IC^ Is the concentration of anesthetic that produces 50% 
inhibition of viability. The change in dose-response to cytokine in the presence of varied lidocaine concentrations was 

20 tested and the EC 50 for each lidocaine concenbation was calculated. EC 50 is the IL-5 concentration that produces 50% 
enhancement of viability; the 50% viability enhancement was determined by subtracting the baseline viability from the 
maximum viability and dividing the difference by two, or V 50 = (V^ - V mjn )/2 + V min! where V max = viability achieved 
with optimum cytokine concentration and V min = viability in the absence of cytokine and anesthetic. For determination 
of the time course of the anesthetic effect, medium was supplemented with rll-5, 220 fM, or 890 fM, and the effects of 

25 anesthetic 1000 nM, 100 nM, or control were tested by comparing viability at 1,2, and 4 days in the presence or 
absence of anesthetic. 

D. Statistics 

30 [0044] All values are expressed at the mean + SEM and represent three or more experiments performed in duplicate. 
Significance of differences in viability were determined using a one-tailed Student's Mest. 

E. Results 

35 [0045] As shown in Figure 1 , when 10 pg/ml IL-5 was used in eosinophil culture, significant inhibition by lidocaine 
was not seen until day 4 of incubation. Second, as shown in Figure 2, the eosinophil survival inhibition produced by 
lidocaine was overcome by high concentrations of cytokines, except for IFN^y. 

Example 2. Inhibition of Eosinophils By Local Anesthetics 

40 

[0046] To determine whether or not other topical anesthetics, particularly those of the carboxamide (lidocaine) class 
or benzoate class, also can inhibit eosinophil viability in vitro, the assay of Example 1 (c) was carried out. Eosinophils 
were cultured in the presence of 100 pg/ml IL-5 and 1 mM/ml, 0.1 mM/ml and 0.01 mM/ml of lidocaine and nine other 
topical anesthetics, and viability in the presence of the anesthetic was compared to viability In medium with and without 
4 5 IL-5. The results of this study are summarized on Table 1 , below. 



Table I. 



IL-5 


Local Anesthetic, 1 mM/ml 


Viable Eosinophils on Day 4 (X±SD) 


100 pg/ml 


Lidocaine 


10±2 


100 pg/ml 


Bupivacaine 


0±0 


100 pg/ml 


Chloropiocaine 


54±13 


1 00 pg/ml 


Etidocaine 


0±0 


100 pg/ml 


Procaine 


59±22 


100 pg/ml 


Tetracaine 


0±0 


100 pg/ml 


Benoxinate 


0±0 


1 00 pg/ml 


Proparacaine 


27±8 
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Table I. (continued) 



IL-5 


Local Anesthetic, 1 mM/ml 


Viable Eosinophils on Day 4 (X±SD) 


100 pg/ml 


Dibucaine 


0±0 


1 00 pg/ml 


Dyclonine 


0±0 


100 pg/ml 


None 


78±8 


10 pg/ml 


None 


69±7 


None 


None 


22±11 



[0047] As described above, in the eosinophil survival assay, eosinophils are cultured in the absence and the presence 
of a survival stimulating factor, such as interieukin (IL)-5. In Table 1 , eosinophil viability was enhanced over culture 
medium by addition of 10 or 1 00 pg/ml of IL-5. For example, the survival of eosinophils in the absence of any survival- 
enhancing factor was 22% (78% of the eosinophils were dead) at four days. In the presence of IL-5, the survival of 
eosinophils was increased to 78% by 100 pg/ml of !L-5. In the presence of 100 pg/ml of IL-5, 1 mM of lidocaine inhibited 
eosinophil survival, such that only 10% of the cells were viable at day 4. Similarly, bupivacaine, ettdocaine, tetracaine, 
benoxinate, dibucaine and dyclonine strikingly inhibited eosinophil survival, suggesting that they were as potent, if not 
more potent, than lidocaine. In addition, proparacaine also showed weak IL-5 inhibitory activity reducing eosinophil 
survival from an expected 78% (in the presence of IL-5, 1 00 pg/ml) to 27%. These data indicate that numerous topical 
anesthetics have potent effects on eosinophil survival and appear to exhibit a bioactivity which is comparable to that 
exhibited by lidocaine. 



Example 3. Treatment of Bronchial Asthma with Lidocaine 

[0048] Glucocorticoids are believed to be effective to manage bronchial asthma due to their ability to interfere with 
the cytokine-indicated accumulation and activation of inflammatory cells, including eosinophils. Examples 1 -2 indicate 
that lidocaine and other topical anesthetics are able to mimic the bioactivity of glucocorticoids. Therefore, lidocaine 
was evaluated for its ability to replace glucocorticoids in the therapy of bronchial asthma. 

A. Patient A 

[0049] Patient A is a woman (age 43) presenting with chronic, severe, glucocorticoid-dependent bronchial asthma. 
This patient was begun on lidocaine inhalation (2% aqueous lidocaine, 2 ml per nebulization, four times a day) delivered 
via a deVilbiss nebulizer (Model #561 0D). Nebulization of this concentration of lidocaine has not caused side effects 
other than transient numbness of the oral cavity and of the upper regions of the pharynx and larynx, and this was well 
tolerated. 

[0050] Patient A was begun on lidocaine inhalation in early September 1992, at a time when she was receiving 40 
mg of prednisone orally a day, as well as 20 puffs of asthmacort (triamcinolone). Over the preceding four months, the 
patient had received virtually continuous prednisone therapy. The lowest dose administered was 5 mg daily for a period 
of a few days in the middle of June 1 992. After that reduction in therapy, the patient required a prompt increase in the 
quantity of glucocorticoids to 40 mg daily and then a taper was done such that she received 40 mg on one day and 
decrease in prednisone on the alternate day. As shown on Figure 3, the patient eventually reached a dose of 20 mg 
prednisone on one day and no prednisone on the following day, but this regimen was followed by a severe flare of 
asthma, such that for a period of time in July, she required therapy with 80 mg of prednisone a day. 
[0051] Initiation of lidocaine therapy in (ate September was associated with a reduction in the patient's nocturnal 
cough and with relief of the patient's breathlessness. The prior prednisone therapy, while keeping the asthma under 
control, did not completely relieve the symptoms, whereas lidocaine therapy was associated with a feeling of well being 
and virtually complete relief of symptoms. Following initiation of lidocaine therapy, the patient's prednisone was reduced 
gradually, such that by December 1992, the patient was receiving 5 mg every other day, a dose which she had not 
been able to achieve other than briefly in June 1992. In mid-November, an exacerbation of asthma occurred following 
a respiratory tract infection, which was treated by addition to the patient's therapy of one administration of 80 mg of 
prednisone. 



B. Patient B 



[0052] Patient B is a woman (age 34), who was begun on lidocaine therapy around the middle of September 1 992, 
as described in section A, above. As shown by Figure 4, she has been able to reduce prednisone therapy from an 
average of 50 mg daily to a dose of 5 mg daily in early December 1992. This reduction has not been associated with 
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any untoward effects other than those which one anticipates from reduction of glucocorticoids in any patient who has 
been receiving glucocorticoids for long periods of time. (Glucocorticoid withdrawal causes a characteristic syndrome 
associate with malaise and muscle aching; both patients A and B have experienced these symptoms). 
[0053] All publications and patents are herein incorporated by reference to the same extent as if each individual 
publication or patent application was specifically and individually indicated to be incorporated by reference. Specifically, 
the literature and patents incorporated by reference in the section on Topical Anesthetics" are incorporated for their 
teaching of analogs, salts and derivatives of the anesthetics specifically disclosed herein, which can also be used in 
the present invention. 



Claims 

1 . The use of a topical anesthetic in the manufacture of a medicament for the treatment of humans afflicted with an 
eosinophil-associated disorder, wherein said disorder is intranasal inflammation, nasal polyps, paranasal sinus 
inflammation, allergic rhinitis, ocular inflammation, vernal conjunctivitis, allergic conjunctivitis, or dermal inflamma- 
tion. 

2. Use of a topical anesthetic in the manufacture of a medicament for treating humans afflicted with bronchial asthma 
and subjected to chronic glucocorticoid therapy, said medicament being capable of administration to the respiratory 
tract of said humans by spraying or nebulization and capable of counteracting the symptoms of bronchial asthma 
and gradually reducing the dependence of said humans on glucocorticoid therapy. 

3. The use as claimed in claim 1 or claim 2 wherein the medicament is effective to counteract the symptoms of said 
disease by inhibiting the activity of eosinophil-active cytokines. 

4. The use as claimed in claim 1 wherein said medicament is adapted for administration to the respiratory tract of 
said human by spraying or nebulization. 

5. The use as claimed in any one of claims 1 to 4 wherein said medicament comprises a pharmaceutical ly acceptable 
liquid carrier. 

6. The use as claimed in any one of claims 1 to 5 wherein said medicament provides the topical anaesthetic at a 
daily dose of 0.05-1 5 mg/kg. 

7. The use as claimed in any one of claims 1 to 6 wherein said topical anaesthetic is an N-arylamide or a pharma- 
ceutically acceptable salt thereof. 

8. The use as claimed in any one of claims 1 to 6 wherein said topical anaesthetic is an aminoalkyl-benzoate or a 
pharmaceutically acceptable salt thereof. 

9. The use as claimed in claim 7 wherein said topical anaesthetic is an N(C 7 -C 22 )arylamide of an ami no -substituted 
(C r C 5 )carboxylic acid or a pharmaceutically acceptable salt thereof. 

10. The use as claimed in claim 7 wherein said topical anaesthetic Is an N-[(mono- or di-fCj-C^alkylJphenylj-amide 
of an aliphatic (C 1 -C 5 )carboxylic acid, wherein said acid is substituted with (R)(R')r\l-, wherein R is (C^CsJalkyl 
and R' is (C 1 -C 5 )alkyl; or a pharmaceutically acceptable salt thereof. 

11. The use as claimed in claim 10 wherein said topical anaesthetic is lidocaine, prilocaine, or etidocaine or a phar- 
maceutically acceptable salt thereof. 

12. The use as claimed in claim 11 wherein said topical anaesthetic is lidocaine or lidocaine hydrochloride. 

13. The use as claimed in claim 8 wherein said topical anaesthetic is an ester between a carboxylic acid of the general 
formula: 

(R 2 )(R 3 )ArC0 2 H, 
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wherein Ar is C 6 H 3 and each R 2 and R 3 is H, halo, H 2 N-, (C^CgJalkoxy or (R 5 )(H)N- wherein R 5 is (C 1 -C 4 )alkyl; 
and an alcohol of the general formula 

(R*)(R 5 )N(X)OH, 

wherein X is a (C r C 5 ) branched- or straight-chain alkylene, R 4 is H or (Cj-CJalkyl, R 5 is (C r C 4 )alkyl or R 4 and 
R 5 taken together can be a 5- or 6-membered hetero-cyclo aliphatic ring, optionally substituted by (C 1 -C 3 )alkyl or 
comprising an additional ring O- or N-atom, or a pharmaceutical^ acceptable salt thereof. 

14. The use as claimed in claim 13 wherein said topical anaesthetic is procaine, chtoroprocaine, dyclonine, tetracaine, 
benoxinate, proparacaine, meprylcaine, piperocaine or a pharmaceutically acceptable salt thereof. 

15. The use as claimed in any one of claims 1 to 6 wherein said topical anaesthetic is bupivacaine, dibucaine or a 
pharmaceutically acceptable salt thereof. 

16. The use as claimed in claim 2 wherein said bronchial asthma patient is chronically dependent on glucocorticoid 
therapy. 

17. The use as claimed in cfaim 16 wherein said glucocorticoid is prednisone. 



Patentanspruche 

1 . Verwendung eines Lokalanasthetikums bei der Herstellung eines Medikaments fur die Behandlung von Menschen, 
die an einer Funktionsstorung in Zusammenhang mit Eosinophilen leiden, wobei die Funktionsstorung eine intra- 
nasale Infektlon, nasale Polypen, NasennebenhohienentzGndung, allergische Rhinitis bzw. Atemwegsinfektion, 
AugenentzQndung, Fruhlings-Bindehautentzundung, allergische Bindehautentzundung oder Hautentzundung ist. 

2. Verwendung eines Lokalanasthetikums bei der Herstellung eines Medikaments zur Behandlung von Menschen, 
die an Bronchialasthma leiden und einer chronischen Glucocorticoid-Therapie unterzogen werden, wobei das Me- 
dikament zur Verabreichung in die Atmungswege der Menschen durch Spruhen oder Zerstauben geeignet ist und 
dazu geeignet ist, den Symptomen von Bronchialasthma entgegenzuwirken und die Abhangigkeit dleser Men- 
schen von einer Glucocorticoid-Therapie schrittweise zu vermindern. 

3. Verwendung nach Anspruch 1 oder Anspruch 2, wobei das Medikament wirksam ist, den Symptomen der Krankheit 
durch Hemmung der Aktivitat von Eosinophil-aktiven Zytokinen entgegenzuwirken. 

4. Verwendung nach Anspruch 1 , wobei das Medikament zur Verabreichung in die Atemwege des Menschen durch 
Spruhen oder zerstauben ausgelegt ist. 

5. Verwendung nach einem der Anspruch e 1 bis 4, wobei das Medikament einen pharmazeutisch zulassigen flussigen 
Trager aufweist. 

6. Verwendung nach einem der Anspriiche 1 bis 5, wobei das Medikament das Lokalanasthetikum in einer taglicher 
Dosis von 0,05 - 15 mg/kg zur Verfugung stellt. 

7. Verwendung nach einem der Anspriiche 1 bis 6, wobei das Lokalanasthetikum ein N-Arylamid oder ein pharma- 
zeutisch zulassiges Salz davon ist. 

8. Verwendung nach einem der Anspruche 1 bis 6, wobei das Lokalanasthetikum ein Aminoalkylbenzoat oder ein 
pharmazeutisch zulassiges Salz davon ist. 

9. Verwendung nach Anspruch 7, wobei das Lokalanasthetikum ein N-tCy-C^-Arylamid einer aminosubstrtuierten 
(C r C 5 )-Carbonsaure oder ein pharmazeutisch zulassiges Salz davon ist. 

10. Verwendung nach Anspruch 7. wobei das Lokalanasthetikum ein N-[(Mono- oder Di-(C 1 -C 4 )alkyl)phenyl]-amid 
einer aliphatischen (C^CsJ-Carbonsaure ist, wobei die Saure durch (R) (R')N-substltuiert ist, wobei R ein (C r C 5 )- 
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Alkyirest und R' ein (C 1 -C 5 )-Alkytrest ist, oder ein pharmazeutisch zuiassiges Satz davon. 

11. Verwendung nach Anspruch 10, wobei das Lokalanasthetikum Lidocain, Prilocain oder Etidocain oder ein phar- 
mazeutisch zuiassiges Salz davon ist. 

12. Verwendung nach Anspruch 11 , wobei das Lokalanasthetikum Lidocain oder Lidocainhydrochlorid ist. 

13. Verwendung nach Anspruch 8, wobei das Lokalanasthetikum ein Ester aus einerCarbonsaure mit derallgemeinen 
Formel: 

(R 2 ) (R 3 )ArC0 2 H, 

wobei Ar C 6 H 3 ist und jedes R 2 und R 3 H, Halogen, H 2 N-, (C r C 5 )-Alkoxy oder (R5)(H)N- ist, wobei H 5 ein (C r 
C 4 )-Alkylrest ist; und einem Alkohol mit der aligemeinen Formel 

(R 4 ) (R 5 )N(X)OH 

ist, wobei X ein verzweigter oder unverzweigter (Cj-CgJ-Alkylenrest ist, R 4 H oder ein (C^C 4 ) -Alkyirest ist, R 5 ein 
(C-i-C^-Alkylrest ist, oder R 4 und R 5 zusammengenommen ein 5- oder 6-gliedriger Heterozykloaliphatischer Ring 
sein kann, der wahlweise durch einen (C 1 -C 3 )-Alkyirest substituiert ist oder ein zusatzliches O- oder N-Atom im 
Ring aufweist, oder ein pharmazeutisch zuiassiges Salz davon. 

14. Verwendung nach Anspruch 13, wobei das Lokalanasthetikum Procain, Chlorprocain, Dyclonin, Tetracain, 
Benoxinat, Proparacain, Meprylcain, Ptperocain oder ein pharmazeutisch zuiassiges Salz davon ist. 

15. Verwendung nach einem der Ansp ruche 1 bis 6, wobei das Lokalanasthetikum Bupivacain, Dibucain oder ein 
pharmazeutisch zuiassiges Salz davon ist. 

16. Verwendung nach Anspruch 2, wobei der Patient mit Bronchialasthma von einer Glucocorticoid-Therapiue chro- 
nisch abhangig ist. 

17. Verwendung nach Anspruch 16. wobei das Glucocorticoid Prednison ist. 
Revendications 

1 . Utilisation d'un anesthesique topique pour la preparation d'un medicament destine au traitement d'un etre humain 
atteint par un desordre lie aux eosinophils, ledit desordre etant une inflammation intranasaie, des polypes nasaux, 
une inflammation des sinus paranasaux, une rhinite allergique, une inflammation oculaire, une conjonctivlte ver- 
nale, une conjonctivite allergique, ou une inflammation dermique. 

2. Utilisation d'un anesthesique topique pour la preparation d'un medicament destine au traitement d'un etre humain 
atteint par de I'asthme bronchique et soumis a une therapie chrontque a base d'un glucocorticoide, ledit medica- 
ment etant adapte a I'a dm in ist rati on dans I'appareil respiratoire dudit etre humain par vaporisation ou nebulisation 
et etant capable de neutraliser les symptomes de I'asthme bronchique et de reduire graduellement la dependance 
dudit etre humain vis-a-vis de la therapie glucocorticoTdique. 

3. Utilisation selon la revendication 1 ou la revendication 2, caracterisee en ce que le medicament est efficace pour 
neutraliser les symptomes de ladite maladie par inhibition de Tactivite des cytocines actives vis-a-vis des eosino- 
philes. 

4. Utilisation selon la revendication 1, caracterisee en ce que ledit medicament est adapte a une administration 
dans I'appareil respiratoire dudit etre humain par vaporisation ou nebulisation. 

5. Utilisation selon Tune queiconque des revendications 1 a 4, caracterisee en ce que ledit medicament comprend 
un vehicule pharmaceutiquement acceptable. 
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6. Utilisation selon Tune quelconque des revendications 1 a 5, caracterisee en ce que ledit medicament to urn it 
I'anesthesique topique avec une dose quotidienne de 0,05-15 mg/kg. 

7. Utilisation selon I'une quelconque des revendications 1 a 6 : caracterisee en ce que ledit anesthesique topique 
5 est un N-arylamide ou un de ses sels pharmaceutiquement acceptables. 

8. Utilisation selon I'une quelconque des revendications 1 a 6. caracterisee en ce que ledit anesthesique local est 
un benzoate d'aminoalkyle ou un de ses sels pharmaceutiquement acceptable. 

10 9. Utilisation selon fa revendication 7, caracterisee en ce que ledit anesthesique topique est un N<C 7 -C 22 )arylamide 
d'un acide carboxylique amino-substitue en G,-C 5( ou un de ses sels pharmaceutiquement acceptable. 

10. Utilisation selon la revendication 7, caracterisee en ce que ledit anesthesique topique est un N-[(mono- ou di- 
(C 1 -C 4 )alkyl)phenyl]-amide d'un acide caboxylique aliphatique en C^Cs, ledit acide etant substitue avec un grou- 
ps pement (R){R')N-, ou R est un groupe alkyle en C.,-C 5 et R' est un groupe alkyle en C.,-C 5 ; ou un de ses seis 

pharmaceutiquement acceptable. 

11. Utilisation selon la revendications 10, caracterisee en ce que ledit anesthesique topique est la lidocaine, la pri- 
loca'ine, ou I'etidocaine, ou un sel pharmaceutiquement acceptable de ces composes. 

20 

12. Utilisation selon la revendication 11, caracterisee en ce que ledit anesthesique topique est la lidocaine ou le 
chlorhydrate de lidocaine. 

13. Utilisation selon la revendication 11 , caracterisee en ce que ledit anesthesique topique est un ester issu de la 
25 reaction entre : 

un acide carboxylique de formule gen£rale : 
30 (R 2 )(R 3 )ArC0 2 H 

dans laquelte Arrepresente C 6 H 3 et chacun des groupes R 2 et R 3 est H, un groupement halo : H 2 N-, un 
groupement alcoxy en C^Cg, ou un groupement (R 5 )(H)N - , dans lequel R 5 est un alkyle en C,-C 4 ; et 
un alcool de formule generale : 

35 

<R 4 )(R 5 )N(X)OH 

dans laquelfe X est un groupement alkylene ramifie ou lineaire en C^Cg, R 4 est H ou un groupe alkyle 
40 en C^C 4 , R 5 est un groupe alkyle en C 1 -C 4 , ou R 4 et R 5 pris ensemble peuvent etre un noyau hetero-cycloa- 

liphatique, eventuellement substitue par un groupe alkyle en C,-C 3 ou comprenant un noyau additionnel a 
base d'un atome d'oxygene ou d'azote ; 
ou un sel pharmaceutiquement acceptable dud it ester. 

45 14. Utilisation selon la revendication 13, caracterisee en ce que I'anestheique topique est la procaine, la chloropro- 
caine. la dyclonine. la tetracaine, le benoxinate, la proparacame, la meprylcaine, la piperocaine, ou un sel phar- 
maceutiquement acceptable de ces composes. 

15. Utilisation selon i'une quelconque des revendications 1 a 6. caracterisee en ce que ledit anesthesique topique 
so est la bupivacaTne, la dibucame, ou un sel pharmaceutiquement acceptable de ces composes. 

16. Utilisation selon la revendication 2, caracterisee en ce que le patient atteint d'asthme bronchique est chronique- 
ment dependant d'une therapie a base d'un glucocorticoide. 

55 17. utilisation selon la revendication 16, caracterisee en ce que ledit glucocorticoide est la prednisone. 
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FIGURE 1 
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FIGURE 4 
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